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(54) PERCUTANEOUSLY ABSORBABLE PREPARATION 

(57) A first percutaneously absorbable preparation 
comprises a base, at least one drug selected from the 
group consisting of 3-ketodesogestrel and 17-esters 
thereof, and/or at least one drug selected from the 
group consisting of 1 7-p-estradiol and esters thereof. A 
second percutaneously absorbable preparation com- 
prises a support layer and, formed on one side thereof, 
a pressure-sensitive adhesive base layer comprising a 
pressure-sensitive adhesive, at least one drug selected 
from the group consisting of 3-ketodesogestrel and 1 7- 
esters thereof, and optionally at least one drug selected 
from the group consisting of 17-p-estradiol and esters 
thereof. These preparations are easy to produce and 
use, and can supply 3-ketodesogestrel or 17-esters 
thereof, and/or 1 7-p-estradiol or esters thereof through 
horny skins uniformly for long. Therefore they can be 
utilized for contraception, alleviation of menopause 
symptom, asteoporosis, menstruation disorder, and so 
forth. 
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The present invention relates to a percutaneous pharmaceutical preparation contraceo- 
3-Ketodesoaestrel and its 1 7-esters belong to a kind of progestogen, and are known to be effective as a contracep 
five an^SSyrnptoms of menopausal disorders. 1 7-p-estradio. and its esters belong to a 
«l kno^n to be effective in relieving the symptoms of menopausal disorders, osteoporosis, emmen.opathy, etc In add^ 
SSS ^Srco^Sed adSstration of 1 7-p-estradio. and progestogen has a^-epUve eftect and 
is effective in relieving the symptoms of menopausal disorders. (For instance, refer to Contraception. Vol. 17. 19 25 

<197 However such progestogen has substantial side effects and. progestogen causes cerebral thrombosis .. cerebral 
irrfar^n arteriosclerosis stenocardia, myocardial infarction, uterine cancer, etc when a large amount of rt .s adminis- 
Sd On TZlt hZ Z^ also increases the risk of endometriosis, uterine cancer and others when rt : ■ oon- 
Sulusly admSeri in large amounts, and also adversely affects the lipometabo.ic system, the hemocoagulabve 
sTm the STova^ular system and others. In particular, there is a possibility that estrogen causas < h °^ 
cS^ystoStSsis and others when it is administered orally. Furthermore, it is defective ,n that .ts peroral adm.n-stra^on 

is much less efficacious than its administration by injection. . h b 

In order to overcome these serious drawbacks, various methods for prepanng slow-release drugs have been 
reported For nsS m JapTnese Patent Application Laid-Open No. 64-70410. an implantation device has been^o- 
poStr ^bcutnSus application or local application, which is ethylene-vinyl acetate copolymer film coating core 
material composed of ethylene-vinyl acetate copolymer and 3-ketodesogestrel. h-^k-h mmnrteina 

in J^anese Patent Application Laid-Open No. 61-106508. a vaginal ring release system is described comprising 
a twoVa^onS SdTof a porous film of a polymer such as potysiloxane. polyurethane and each parttion 

or into tte reqion of the cervical canal. The subcutaneous implantation was not economically feasible in that it required 
a d^oXXmle imp-antation which is costly and time-consumin g< Tine local application was also disadvanta- 

mucn time is neSed to introduce it into the vagina and. in addition, the patient wil. experience some degree of d.scom- 
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ThTobtert of the present invention is to provide a percutaneous pharmaceutic*, preparation which is eas> to , p 
duce easy to use and provide 3-ketodesogestrel and its 17-ester or a combinaiton of 3-ketcdesogestrel and its 17- 
ester' and " 7 p esSdiol and its ester for a prolonged periods through the skin with the stratum corneum. 



DESCRIPTION OF THE INVENTION 



The first percutaneous pharmaceutical preparation of the present invention comprises a ba ^ matenal ; °" e ° r ™^ 
activI ingStents selected from a group consisting of 3-ketodesogestre. and its 1 7-esters. and/or one or more active 
ingredients selected from a group consisting of 17-p-estrad.d and its esters - rnimnsad of backjna , aver and 

The second percutaneous pharmaceutical preparation of the present .nvention is composed of a backing layer ana 
an adheslvTbase te^er laminated on one surface of the backing layer, in which the adhesive base slayer comprises an 
Sh^vt oneTnS: a^e ingredients selected from a group consisting of MjM E^*"* "* 
optionally one or more active ingredients selected from a group consisting of 1 7-p-estrad.ol and its esters. 

The first percutaneous pharmaceutical preparation is described below. 7 . B . es tr a diol 

The active inoredients used in the present invention are 3-ketodesogestrel and its 1 7-esters. and/or 17-p-estradiol 
and £ esSs -S 5oS-i may be either mono-esters or di-esters. The esters of 3-ketodesogc Jel and 
17 b estrad^l are obtained by esterifying 3-ketodesogestrel and 17-p-estradiol. respectively, with acids The acids are 
SSSSSS25^^ as acetic acid, valeric acid, benzoic add. propionic acid, cipionic acid, undecylemc 

aCW Sr2^eous pharmaceutical preparation of the present invention f^^Sl^S 
material and one or more active ingredients selected from a group consisting of ZZToi 
Zdto onTor more active ingredients selected from a group consisting of 17-p-estradiol and ,ts est ers. W t * amoun of 
The S^e ingr^dient(s) in the first preparation is small, the preparation will be inefficacious but if rt is too arge the 
SvelngrSs) wi precipitate out of the base material. Therefore, the optimal preparation amount of the active 
SSSSHSn 0 0S1 to 20 % by weight, more preferably from 0.05 to 1 5 % by weight, especially preferably from 
0 1 to ! " ^% by^weThL of the percutaneous pharmaceutical preparation in order that the excess amount of active mgre- 
dient(s) does not precipitate. 
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In the percutaneous pharmaceutical preparation containing both one or more active ingredients selected from a 
group consisting of 3-ketodesogestrel and its 17-esters, and one or more active ingredients selected from a group con- 
sisting of 17-p- estradiol and its esters, the ratio of the former pharmaceutical component(s) to the latter pharmaceutical 
component(s) by weight is not specifically defined, but in general, it is from 1 :10 to 10:1 , and preferably from 1 :5 to 5:1 . 

s The base material used in the first percutaneous pharmaceutical preparation may include any of the pharmaceuti- 

cal! y acceptable ones that may dissolve the above-mentioned active ingredients. Usable are those that have heretofore 
been used as the base material for ointments, creams, jellies, pastes, lotions, etc. For instance, mentioned are poly- 
mers such as sodium alginate, gelatin, corn starch, tragacanth gum, methyl cellulose, hydroxyethyl cellulose, hydroxy- 
propyl cellulose, carboxymethyl cellulose, sodium carboxymethyl cellulose, dextrin, carboxymethyl starch, polyvinyl 

io alcohol, polyacrylic acid, polyacrylates (e.g.. sodium polyacrylate), methoxyethylene-maleic anhydride copolymer, pol- 
yvinyl ether, polyvinyl pyrrolidone, etc.; colloidal aluminium silicate hydrate minerals such as kaolin, bentonite, etc., col- 
loidal magnesium aluminium silicate hydrate minerals such as bee gum, etc.; oils and fats such as bees wax, olive oil, 
cacao oil, sesame oil, soybean oil, camellia oil, peanut oil, beef tallow, lard, lanolin, vaseline, etc.; white vaseline; par- 
affins; liquid paraffin; plastibase; polyalcohols such as glycerin, ethylene glycol, polyethylene glycol, propylene glycol, 

75 polypropylene glycol, etc.; higher fatty acids such as stearic acid, etc.; lower alcohols such as isopropyl alcohol, ethyl 
alcohol, etc.; higher alcohols such as cetyl alcohol, stearyl alcohol, etc.; water, etc. These are used as they are or as 
compositions containing one or more of them. 

If desired, the base material may contain an inorganic filler such as silica, zinc oxide, titanium oxide, etc.; a mois- 
turizing agent such as sorbitol, etc.; a viscosity-adjusting agent; an antioxidant; a pH-adjusting agent, etc. 

20 The first percutaneous pharmaceutical preparation may contain, if desired, a percutaneous absorption accelerating 
agent. As examples of the percutaneous absorption accelerating agent usable in the present invention, mentioned are 
N-acylsarcosines or their salts; monocarboxylic acids having from 8 to 1 4 carbon atoms or their salts; dicarboxylic acids 
having from 2 to 8 carbon atoms or their salts; hydroxydicarboxylic acids having from 3 to 8 carbon atoms; fatty acid 
amides, or reaction products of aliphatic monocarboxylic acid(s) having from 8 to 16 carbon atoms and mono- or di-eth- 

25 anolamine(s); and esters of higher fatty acids, or reaction products of higher fatty acid(s) having from 10 to 18 carbon 
atoms and alcohol(s) having from 1 to 18 carbon atoms. These can be used singly or as a combination of two or more 
of them. 

The N-acylsarcosines or their salts include, for example, N-lauroylsarcosine, N-stearoylsarcosine, N-oleoylsarco- 
sine, N-palmitoylsarcosine, coconut-oil fatty acid sarcosines, etc., and their salts such as sodium, potassium, magne- 
to sium, calcium and aluminium salts of these N-acytsarcosines. 

The monocarboxylic acids or their salts are specified to have from 8 to 14 carbon atoms, because, if they have 7 or 
fewer carbon atoms, they are so strongly acidic that they cannot be administered to the human body, and if they have 
15 or more carbon atoms, the absorption accelerating effect will be lowered. Therefore, it is specified that the carbon 
number of the acids falls within the range of from 8 to 14. Preferred examples of these include saturated aliphatic linear 
35 monocarboxylic acids such as capric acid, nonanoic acid, caprylic acid, lauric acid, myristic acid and the like, and their 
salts such as sodium, potassium, magnesium, calcium and aluminium salts of these monocarboxylic acids. 

It is specified that the dicarboxylic acids or their salts have from 2 to 8 carbon atoms, because, if they have 9 or 
more carbon atoms, their absorption accelerating effect is lowered. Therefore, the carbon number of the acids is to fall 
within the range of from 2 to 8. Preferred examples of these include saturated aliphatic linear dicarboxylic acids such as 
40 oxalic acid, malonic acid, succinic acid, glutaric acid, pimelic acid, suberic acid, etc.; unsaturated aliphatic linear dicar- 
boxylic acids such as fumaric acid, maleic acid, etc.; aromatic dicarboxylic acids such as phthalic acid, isophthalic acid, 
terephthalic acid, etc.; and their salts such as sodium, potassium, magnesium, calcium and aluminium salts of these 
dicarboxylic acids. 

It is specified that the hydroxydicarboxylic acids or their salts have from 3 to 8 carbon atoms, because, if they have 
45 9 or more carbon atoms, their absorption accelerating effect will be lowered. Therefore, the carbon number of the acids 
is to fall within the range of from 3 to 8. Preferred examples of these include malic acid, tartaric acid, and their salts such 
as their sodium, potassium, magnesium, calcium and aluminium salts. 

The fatty acid amides are the reaction products of aliphatic monocarboxylic acid(s) having from 8 to 16 carbon 
atoms and mono- or di-ethanolamine(s). Aliphatic monocarboxylic acids having 7 or fewer carbon atoms are volatile, 
so while those having 17 or more carbon atoms are less effective in promoting the absorbability of the active ingredients. 
Therefore, the acids are specified to have from 8 to 16 carbon atoms. For instance, they are saturated aliphatic mono- 
carboxylic acids, including lauric acid, palmitic acid, myristic acid, capric acid, caprylic acid, etc. Lauric acid diethanola- 
mide is especially preferred in the fatty acid amide. 

The higher fatty acids are specified to have from 10 to 18 carbon atoms, because, if they have 9 or fewer carbon 
55 atoms, they are volatile, but if they have 19 or more carbon atoms, the absorption accelerating effect of the accelerating 
agent is lowered. For instance, the acids include saturated aliphatic monocarboxylic acids such as lauric acid, palmitic 
acid, myristic acid, capric acid, stearic acid, etc.; unsaturated aliphatic monocarboxylic acids such as palmitoleic acid, 
oleic acid, vaccenic acid, linolic acid, linolenic acid, etc.; and saturated aliphatic dicarboxylic acids such as sebacic acid, 
etc. The higher fatty acids may be employed singly or as a combination of two or more. 
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The alcohols are specHied to have from t to 18 carbon atoms, ^^£^^^SS^ 
absorption accelerating effect of the accelerate agent .s alcohol, pentyl alcohol. 

a combination of two or more. m —u-*- 

The esters of higher fatty acids are preferably isopropyl myrist ^'^W'STt^e added to the first percu- 

by weight, of the percutaneous pharmaceutical preparation^ men tioned above is obtained by mixing 

Thl first percutaneous P^ceutica. ^ 

and dissolving the active ingredients and optionally **^™*"*^^L ]es , pastes, lotions and the like, 
it is formulated by ordinary meth^s of formulat-ng m^ 

2 3 ^KSS 2 E pSSene glycol or propylene glycol is preferably from 5 to 45 % by weight, more prefer** 

^^^^ 

° f *Th1arunt of water is preferably fr om5to30%byweig^ 
^ the percutaneous absorpt.n — 

gel. having less tendency to spread out over »f»body*wrfao B . The active ingre dient is preferably 

The above-mentioned preparaton comprises a stero,d "^^^JJJ^^ deri vative. The 19-nor-tes- 
a progestagenic compound. More preferably, the act,ve .ngred ent ' s ^^^^sogestrel, levonorgestrel. 
tosterone derivative is preferably selected from a 0 W^^^SSS" anT^ers iereof . Especially pre- 
gestodene. norgestrel. norgestrienone. noretstherone. no reth "^"^JSi, n the above-mentioned prepa- 

weight, more prefcral* from 3 to 1 0% by weight of ft. W™" deS CTMd below, which 

p-estradiol and its esters. .,™„h n(srril taneous oharmaceutical preparation is preler- 

The support material (backing layer to be ^J^^^^Zr^^ni^^l example, cel- 
55 ably soft and drug-impermeable or hardly drug-permeaWe^Fo, nstence t may c de 

,ulose acetate, ethyl cellulose. P 0 '^ 1 !^ Jephthalate. po.ybu.y- 

rr^nt^^ acry ™ monoxide 
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copolymer or the like, as well as aluminium sheeting. Laminate sheets of these resin film may also be used, or they may 
be laminated on woven or non -woven fabric. 

The pharmaceutical components to be in the second percutaneous pharmaceutical preparation are the same as 
those mentioned for the first percutaneous pharmaceutical preparation. 

5 The second percutaneous pharmaceutical preparation contains one or more active ingredients selected from a 

group consisting of 3-ketodesogestrel and its 17-esters. and optionally one or more active ingredients selected from a 
group consisting of 1 7-p-estradiol and its esters. If the amount of the active ingredient(s) in the preparation is small, the 
preparation will be inefficacious, but if it is too large, the component(s) will precipitate out of the base material. There- 
fore, the optimal preparation amount of the active ingredient(s) is from 0.001 to 20 % by weight, more preferably from 

w 0.1 to 15 % by weight, especially preferably from 0.5 to 12 % by weight, in order that the excess amount of active gre- 
dient(s) does not precipitate. 

In the percutaneous pharmaceutical preparation containing both one or more active ingredients selected from a 
group consisting of 3-ketodesogestrel and its 17-esters, and one or more active ingredients selected from a group con- 
sisting of 17-p-estradiol and its esters, the ratio of the former pharmaceutical component(s) to the latter pharmaceutical 
75 component(s) by weight is not specifically defined, but in general, it is from 1 :10 to 10:1 , and preferably from 1 :5 to 5:1 . 

The adhesive to be used in the second percutaneous pharmaceutical preparation may be of any of the pharmaceu- 
tically acceptable ones. Any conventional known adhesives may be used, including, for example, acrylic adhesives, rub- 
ber adhesives, silicone adhesives. urethane adhesives, etc. It may be of the solvent type, emulsion type, hot-melt type 
or other type. 

20 The acrylic adhesives are those consisting essentially of alkyl (meth)acrylates. They may also be copolymers com- 
prising alkyl (meth)acrylates and copolymerizable functional monomers or poiyf unctional monomers. 

As alkyl (meth)acrylates, mentioned are methyl (meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate, 2-ethyl- 
hexyl (meth)acrylate. n-octyl (meth)acrylate, dodecyl (meth)acrylate. etc. The number of the carbon atoms of the alkyl 
group of the acrylates is preferably from 4 to 12, because, if it is small, the adhesive strength of the adhesive is lowered 
25 though the cohesive strength thereof increase, but if the number of the carbon atoms is large, the cohesive strength is 
lowered while the adhesive strength increase. 

As functional monomers, mentioned are (meth)acrylic acid, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl 
(meth)acrylate, glycidyl methacrylate, N-methytol(meth)acrylamide, N-butoxymethylacryl amide, etc. 

Copolymers obtainable by copolymerization with such functional monomers may be crosslinked with metal salts 
30 such as sodium hydroxide, calcium hydroxide or the like or with isocyanates. epoxy resins, melamine resins, urea res- 
ins, ammoniums or the like, thereby elevating the cohesive force of the adhesives. 

Polyfunctional monomers are copolymerized for the purpose of elevating the cohesive strength of the adhesives. 
They include, for example, 1,6-hexaneglycol dimethacrylate, tetraethylene-glycol diacrylate, trimethylolpropane triacr- 
ylate, divinylbenzene, divinyltoluene, diallyl phthalate, diallyl maleate, diallyl adipate. diallyl glycolate, triallyl isocyanu- 
35 rate, diethylene-glycol bisallylcarbonate, etc. 

The acrylic adhesive may be copolymer comprised alkyl (meth)acrylate monomer and vinyl compounds which can 
be copolymerized with alkyl (meth)acrylate monomer. As such vinyl compounds, mentioned are. for example, vinyl ace- 
tate, acrylonitrile, styrene, N-vinyl-2-pyrrolidone, etc. 

Especially preferred are acrylic adhesives comprising copolymers composed of from 55 to 95 % by weight of 2- 
40 ethylhexyl acrylate, from 5 to 45 % by weight of N-vinyl-2-pyrrolidone and from 0 to 0.5 % by weight of polyfunctional 
monomer (s). 

The acrylic adhesives may comprise copolymers composed of plural alkyl (meth)acrylate monomers. 

Especially preferred are acrylic adhesives comprising copolymers composed of from 65 to 90 % by weight of 2- 
ethylhexyl methacrylate, from 5 to 30 % by weight of 2-ethylhexyl acrylate, from 5 to 30 % by weight of dodecyl meth- 
45 acrylate and from 0 to 0.5 % by weight of polyfunctional monomer(s). 

The acrylic adhesives consist essentially of alkyl (meth)acrylates and other suitable constitutive components may 
be employed, depending upon the necessary properties. In general, the functional monomers are copolymerized in an 
amount of 20 % by weight or less, preferably from 1 to 10 % by weight, of the adhesive. The polyfunctional monomers 
are copolymerized generally in an amount of from 0 to 0.5 % by weight of the adhesive. The vinyl compounds are copo- 
50 lymerized generally in an amount of 50 % by weight or less, preferably 40 % by weight or less, of the same. 

Needless-to-say, the acrylic adhesives may contain a tackifier, a filler and other components, in such amounts that 
they are pharmaceutical ly acceptable. 

The rubber adhesives contain a rubber material such as, for example, natural rubber, styrene-butadiene rubber, 
polyisobutylene, styrene-isoprene-styrene block copolymer, styrene-butadiene-styrene block copolymer, styrene-olef in- 
55 styrene block copolymer, etc. In general, they contain a tackifier such as, for example, rosin, hydrogenated rosin, rosin 
esters, terpene resins, terpene-phenol resins, petroleum resins, coumarone resins, coumarone-indene resins, etc. 

Further, they may also contain oils such as almond oil, olive oil, camellia oil, peanut oil, sesame oil, soybean oil, 
mink oil, cotton seed oil, corn oil, safflower oil, coconut oil, castor oil, etc.; and oleic acid, liquid paraffin and others. 
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The second percutaneous pharmaceutical preparation may a.so contain, if desired, a percuta neous ^P«°" 
acceleratingTert in its adhesive base iayer. The percutaneous absorption accelerates , agent to be -n th,s may be the 

35 reTe^tuTp^rreutica. prepares containing a percutaneous absorption accelerating agent in *s 

contSSnd I a.Jo for relieving *e symptoms of menopausal disorders, osteoporosrs. emmen.opathy, etc. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig Ishowsthegraphsoftheresultsfrommep^^^^ 

Fig'. 2 sh™s the graphs of the results of the concentration of 3-ketodesogestrel ,n blood ,n Examples 1 to 4 and 

^TgTshSsTe'grU of the resu.ts from the permeation tests (for 3-ketodesogestrel) in Examples 5 to 9. 
Pig l S3 he grShs of the results from the permeation tests (for 3-ketodesogestre ;n Examples 0 o 4. 
F a 5 sSJ the graphs of the results from the permeation tests (for 3-ketodesogestre .n Examp es 15 o 19. 
F !' 6 tZs ne g Sh! of the results from the permeation tests (for 3-ketodesogestrel)rn Examples 20 to 24. 
Fig. 7 shSTs thegShs of the results of the concentration of 3-ketodesogestre. in blood ,n Examples 10, 1 1 , 15. 

16 ' Ra^hows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples , 2J i to 28. 
Fig I sh"s K grSs of the results from the permeation tests (for "+*^J?S££™ * » ^ ^ 
Rg.10sSlsthe fl raphs of the results of the concentration of 3-ketodesogestrel ,n Wood .n Examples 25 to 28 and 

" ^TgTsh^egraphs of fhe results of the concentration of 17-f3-estradio. in blood in Exampies 25 to 28 and 

C0 Tgl2 V th^sThe g'raphs of the results from the permeation tests (for 3-ketodesogestre.) in Examples £ > to 33. 
Fig'. 13 the 55hs of the results from the permeation tests (for 1 7-p-estrad,ol) .n Examples 29 to 33. 
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Fig. 1 4 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 34 to 38. 
Fig. 15 shows the graphs of the results from the permeation tests (for 17-p- estradiol) in Examples 34 to 38. 
Fig. 16 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 39 to 43. 
Fig. 1 7 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 39 to 43. 
5 Fig. 1 8 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 44 to 48. 

Fig. 19 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 44 to 48. 
Fig. 20 shows the graphs of the results of the concentration of 3-ketodesogestrel in blood in Examples 34, 39 and 

44. 

Fig. 21 shows the graphs of the results of the concentration of 1 7-p-estradiol in blood in Examples 34. 39 and 44. 
w Fig. 22 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 49 to 52. 
Fig. 23 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 53 to 56. 
Fig. 24 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 57 to 61 . 
Fig. 25 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 62 to 65, 68 and 

77. 

75 Fig. 26 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 66, 67 and 69 to 
71. 

Fig. 27 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 72 to 76. 

Fig. 28 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 92, 93, 96 and 

105. 

20 Fig. 29 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 94, 95, 97 and 
99. 

Fig. 30 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 100 to 104. 
Fig. 31 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 98 and 106 to 

108. 

25 Fig. 32 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 78, 79, 82 
and 91. 

Fig. 33 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 80, 81 and 
83 to 85. 

Fig. 34 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 86 to 90. 
30 Fig. 35 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 92, 93, 96 
and 105. 

Fig. 36 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 94, 95, 97 
and 99. 

Fig. 37 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 100 to 104. 
35 Fig. 38 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 98 and 1 06 
to 108. 

Fig. 39 shows the graphs of the results of the concentration of 1 7-p-estradiol in blood in Examples 49 to 53, 57 and 

62. 

Fig. 40 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 70, 72, 74, 98, 
40 1 00 and 1 02, from which the comparative influence of the concentration of the polyacrylic acid on the percutaneous per- 
meation is known. 

Fig. 41 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 84, 86, 88, 
98, 100 and 102, from which the comparative influence of the concentration of the polyacrylic acid on the percutaneous 
permeation is known. 

45 Fig. 42 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 67, 68, 73, 95, 
96 and 1 01 , from which the comparative influence of the concentration of polyethylene glycol #400 on the percutaneous 
permeation is known. 

Fig. 43 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 81, 82, 87, 
95, 96 and 101, from which the comparative influence of the concentration of polyethylene glycol #400 on the percuta- 
so neous permeation is known. 

Fig. 44 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 70, 75, 76, 98, 
103 and 104, from which the comparative influence of the concentration of propylene glycol on the percutaneous per- 
meation is known. 

Fig. 45 shows the graphs of the results from the permeation tests (for 3-ketodesogestrel) in Examples 84, 89. 90, 
55 98, 103 and 104, from which the comparative influence of the concentration of propylene glycol on the percutaneous 
permeation is known. 

Fig. 46 shows the graphs of the results from the permeation tests (for 1 7-p-estradiol) in Examples 66, 68. 69, 94, 
96 and 97, from which the comparative influence of the concentration of water or ethyl alcohol on the percutaneous per- 
meation is known. 
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Fig. 54 shows the graphs of the results from me permeawn v „ . Examples 131 to 138. 

Fig. 55 shows the graphs of the results from the permea .on eats or 3-ketodesog^e n p ^ 
Fig. 56 shows the graphs of the results from the permeation teste or 3-ketod J^e n |xa p ^ 
Fig. 57 shows the graphs of the results from the permeation teste or P 

"^'SiJS.'SSSS. —ts of the concentration of 3-Ketodesogestre, in blood in Examples 131 . 139. 
^Zi^VSSll* — of the concentration of 1 7- P -estradio. in b.ood in Examp,es 131. 139. 140. 
Fi^sho^s the graphs of the resuits of the concentration of 17-p-estradio. in Wood in Examp.es 144, 150 and 
Fig. 65 is a perspective view of a diffusion cell. 
BEST MODES FOR CARRYING OUT THE INVENTION 

Examples of the present invention are mentioned below. 
Examples 1 to 48: 

Predetermined amounts (parts by weight) of a base ^ J£££ ^^£55 SSSSS 
Co.). bentontte magma (dispersion comprising 10 parts by r^^^^^^S^^ oKol 400 (mean 
paris by weight of water), Macrogo. ointment (m.xture * or pSU«e acid gel 

rnolecular weight) and 50 parts by weight of polyethylene £"^<""JV ™ SS5te acid, water, polyethylene 
[polyacrylic acid gel D comprising ^'^f^fJf^ SJKS-SS. - indicated in TaWe 5]; 
glycol #400 (mean molecular } ^^^'^^^^y^^^^^^^^^^^^l^^^^^^pi^t\ accelerating agent(s) (N-.au- 
active ingredient (3-ketodesogestrel and/or ^-^Ji^SSnuIrida and/or isopropyl myristate). as indicated 
roylsarcosine. maleic -id. mal^ base material to 
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obtain samples of a percutaneous pharmaceutical preparation. 
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The preparation samples thus-obtained were subjected to a permeation test, using the diffusion cell 1 shown in Fig. 
65. The diffusion cell 1 is composed of a bottomed cylindrical receptor vessel 2 and a bottomed cylindrical donor vessel 
3 that has been placed above the vessel 2. The center of the bottom of the donor vessel 3 has an opening 4, and the 
bottom is fitted with a flange 5 extending outward and around it. The top of the receptor vessel 2 is fitted with a flange 
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is located in the receptor tank 2. =ar , rfired bv dislocation of the cervical vertebrae, immediately the 

A hairless mouse (6 weeks of age male) were removed, and thus skin specimens 

sW n on the back was detached, the subcutaneous £t and J^ffi Specimen 8 was set in the diffusion cel. 1 

bSeS^ 

sealed with the skin specimen 8. „ ro „ ara tinn samole obtained above was uniformly coated over one 

P^8w^ 

The receptor vessel 2 was filled with a receptor solution and «rt .in 1 8 and 24 nours aft er the start of 
the magnet stirrer was rotated with a magnet stirring ^^-XJ^SSSiS he amount(s) of the active ingre- 
thetestonemloftherecep^ 

dient(s) in the sampled receptor solution wastoere ^ea^rea oy ng p performed for 3 spec- 

in Figs. 1.3 to 6. 8. 9 and 12 to 19. 

by weight. Cvamnl „ « to 4 10 n 15 16. 20. 21. 25 to 28. 34, 39 and 44 was 

The preparation sample obtained .n each of Examples 1 to4. 0, ^ ^ £ ^ ^ who , e teck 

applied to rats in order to measure the "ncMom erf the active JKI^Sm^ be ^ wounded nor inflamed . 
o"aWisterrat(7weeksofage.rnale)was^^ 

Twenty-four hours after the shaving, a one ,nch ^ValSTack Five, eighteen and twenty-four hours 

coated with 200 mg of the preparation ^'^^^°^^^ m ^s) in the thus^lrawn blood 
after the application. b.ood l w^drawn . The . *£E^*f£Zi. 10. 



after the application, blood was arawn. '™ W ™V^ . R 2 7 10 _ , n , 20 and 21. 
3 o was/were measured by radio-immunoassay. The results are shown in i-.gs. 

Comparative Example 1 : 

too mg 0,3-ketodesogestre, were dissolvec fin 100 ml ^^SSStS 
35 weight of carboxymethy. cellulose in 100 parts by weigW f^^*^*^™^« ag e, ma.e) using aglass 

manner as in Example 1 . The results are shown in Fig. 2. 
40 Comparative Example 2: 

80mgof3-ketodesogestie.arKf^ 
by dissoMng 0.01 par, by weight of carboxymethy ce Mose in U £jb we ght jN-JJ to ^P^ ^ - 

solution. One ml of the thus-obtained P^^^^Sd he active ingredients in the blood of the rat 
- -rmtsu^ 
Examples 49 to 108: 

absorption accelerating agent(s) shown in Tables 6 to 1 1 
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The preparation samp.es thus-obtained were subjected to the ^sarm .person test as that in Examp.e 1 . using 
the diffusion cell 1 shown in Fig. 65. The test results are shown ,n Jf«^ a|SQ jn the ^ matmet as in 

Exa rr 0 So= e rrs^ 
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The influences of the constitutive components (poiyacrylic acid, polyethylene glycol #400, propylene glycol, ethyl 
alcohol and isopropyl alcohol) or their concentrations in the base material on the percutaneous permeation are shown 
in Figs. 40 to 51 . 

Examples 109 to 152: 

Production of Adhesives A to E: 

Determined amounts (parts by weight) of the monomers as indicated in Table 12 and 400.0 parts by weight of ethyl 
acetate were fed into a separation flask equipped with a stirrer and a condenser and heated up to 60°C while stirring in 
nitrogen atmosphere. A solution prepared by dissolving 2.0 parts by weight of lauroyl peroxide in 100.0 parts by weight 
of cyclohexane was divided into 10 parts. One of these 10 parts was added to the separation flask and the polymeriza- 
tion was started. 5 hours after the initiation of the reaction, the remaining nine were added thereto one after another at 
intervals of one hour. After completion of the addition, the reaction was continued for 19 additional hours. To adjust the 
viscosity of the mixture. 50 parts by weight of ethyl acetate were added to the flask, five times in all. at intervals of 5 
hours after the start of the reaction. After completion of the reaction, the flask was cooled, and ethyl acetate was added 
thereto in an amount that made the solid concentration to be 35 % by weight. 

Production of Adhesive F: 

Pre-determined amounts (parts by weight) of the monomers as indicated in Table 12 and 256.0 parts by weight of 
ethyl acetate were fed into a separation flask equipped with a stirrer and a condenser and heated up to 70°C while stir- 
ring in nitrogen atmosphere. A solution prepared by dissolving 2.0 parts by weight of lauroyl peroxide in 100.0 parts by 
weight of cyclohexane was divided into 10 parts. One of these 10 parts was added to the separation flask and the 
polymerization was started. 5 hours after the initiation of the reaction, the remaining nine were added thereto one after 
another at intervals of one hour. After completion of the addition, the reaction was continued for 19 additional hours. To 
adjust the viscosity of the reaction system. 27 parts by weight of ethyl acetate were added to the flask, five times in all, 
at intervals of 5 hours after the start of the reaction. After completion of the reaction, the flask was cooled, and ethyl 
acetate was added thereto in an amount that made the solid concentration to be 50 % by weight. 

Production of Adhesive G: 

1 00 parts by weight of natural rubber. 20 parts by weight of polybutene. 80 parts by weight of polyterpene resin (YS 
Resin PX1 150, produced by Yasuhara Resin Co.) and 1000 parts by weight of cyclohexane were fed into a separation 
flask equipped with a stirrer and a condenser and dissolved by stirring for 96 hours at 25°C to obtain an adhesive having 
a solid content of 1 6.7 % by weight. 

Preparation of Adhesive Plasters: 

Pre-determined amounts (parts by weight) of the adhesive, 3-ketodesogestrel, 17-p-estradiol. N-lauroylsarcosine, 
maleic acid, malic acid, capric acid, lauric acid diethanolamide and/or isopropyl myristate as indicated in Tables 13 to 
16 below were fed into a dissolver and blended homogeneously. The resulting liquid mixture was coated on a silicone- 
treated polyethylene terephthalate film (thickness: 40 jim) and dried to form thereon an adhesive layer having a thick- 
ness of 60 urn. Next, this was transferred to a 50 u.m-thick polyethylene terephthalate/ethylene-vinyl acetate copolymer 
laminate film on the vinyl acetate copolymer layer to obtain a percutaneous pharmaceutical preparation sample of the 
present invention. 
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The pharmaceutical preparation samples thus obtained were subjected to the same permeation test as that in 
Example 1 , using the diffusion cell 1 shown in Fig. 65. The structure of the diffusion cell used herein is the same as that 
in Example 1 . In these examples, however, each percutaneous pharmaceutical preparation sample was cut into a circle 
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,10 erf) « cento, « M ** „«. 8 in. adhesive -W- «* * — « «*» «» *" 
specimen 8. The test resulB are sl«wn in Fos. 52 to «J. 8 , 20 , 22 „ , 24 , 128, 129. 

The pharrnaceutical n,.p»e»on san^e «nl>«ld E«to*> toe ^^£»«L«i«i(s) of •» MM 
131. 139. 140. 142. 144 to 146. <»"*J» ^Jg^S^ 

sees rrsrx"^sr.rs^n, » P — , „ 

the initial content thereof was measured. 

Wrapping Condition 1 : um-thick polyethylene film were laminated on one sur- 

^KSme action 

Z-20 Surt Z !SSSi Gas Chemica. Co, having the abi.Hy of absorbing 20 cn.3 of oxygen). 
Wr3 S2mf IrcLition 1 above, except that the samp.e was wrapped together w«h 2.5 g of siHca gel. 
The amount of the remaining 3-Ketodesogestre. (in P*^^ 

lated. 

The results are shown in Tables 17 and 18. 
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INDUSTRIAL APPLICABILITY 

The percutaneous pharmaceutical preparations of the present invention are easily produced and easily used, and 
they percutaneously release 3-ketodesogestrel or its 17-ester, and/or 1 7-p -estradiol or its ester uniformly over a pro- 
longed period of time through the skin with stratum corneum. 

Accordingly, the percutaneous pharmaceutical preparations of the present invention can be used efficaciously for 
contraception and also for relieving the symptoms of menopausal disorders, osteoporosis, emmeniopathy, etc. 

Claims 

1. A percutaneous pharmaceutical preparation comprising a base material, one or more active ingredients selected 
from a group consisting of 3-ketodesogestrel and its 1 7-esters, and/or one or more active ingredients selected from 
a group consisting of 1 7-p-estradiol and its esters. 

2. The percutaneous pharmaceutical preparation according to claim 1 , in which the amount of one or more active 
ingredients selected from a group consisting of 3-ketodesogestrel and its 1 7-esters and/or one or more active 
ingredients selected from a group consisting of 1 7-p-estradiol and its esters is from 0.001 to 20 % by weight of the 
preparation. 

3. The percutaneous pharmaceutical preparation according to claim 2, in which the amount of the active ingredient(s) 
is from 0.1 to 10 % by weight of the preparation. 

4. The percutaneous pharmaceutical preparation according to any one of claims 1 to 3, in which the base material is 
composed of one or more selected from a group consisting of sodium alginate, gelatin, corn starch, tragacanth 
gum, methyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, carboxymethyl cellulose, sodium car- 
boxymethyl cellulose, dextrin, carboxymethyl starch, polyvinyl alcohol, polyacrylic acid, polyacrylates, methoxyeth- 
ylene-maleic anhydride copolymer, polyvinyl ether, polyvinyl pynolidone, colloidal aluminium silicate hydrate 
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cacao oil, sesame oil. soy- 



10 



15 



20 8. 
9. 

25 



salts; monocarboxylic acids having from 8 to 4 *na ^ w the-r sans V ^ ^ 

carbon aton* or their sa.ts; hydroxy^ ^ ^ ^ or ^ 

The percutaneous pharmaceutica. preparation according to claim 6, in whu* the amount of the percutaneous 
' I^SracIeleraSng agent(s) is Irom 3 to 1 0 % by weight of the preparation. 

The percutaneous pharmaceutica. preparation according to any one of claims 1 to 7. which is ointment. 

and the amount of water is from 5 to 30 % by weight of the same. 
30 ll.Tbepercutaneouspharmaceu^calpr^rationac^ 

andtnelountol i wateUfrom 10to28%by weight of the same. 
. 1 2 . The percutaneous pharmaceutica. preparation according to Cairn 8, in which the percutaneous absorption acce.- 
erating agent is lauric acid diethylamide. 

" mide is from 0.1 to 20 % by weight of the preparation. 

14 Thepercutaneouspha—ca, preparation acting to c.aim 13, in which the amount of .auric acid diethano.a- 
' mide is from 3 to 1 0 % by weight of the preparation. 

15 A percutaneous pharmaceutica, preparation comprising po.yacry.ic add as base, .auric add diethano.an.de as 
percutenTous absorption accelerating agent, and an active .ngred.ent. 

16 The precutaneous pharmaceutica. preparation of Cairn 15. wherein the active ingredient is a steroid. 

17 . The percutaneous pharmaceutica. preparation of Cairn 15 or 16 wherein the active ingredient comprises an pro- 
so gestagenic compound. 

18 . The percutaneous pharmaceutica. preparation of any oneof Cairns 15-17. wherein the act.e ingredient comprises 
a 19-nor-testosterone derivative. 

thindron, and norgestimate, or an ester thereof. 
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20. The percutaneous pharmaceutical preparation of claim 19, wherein the 19-nor-testosterone derivative is 3-ketode- 
sogestrel or an ester thereof. 

21. The percutaneous pharmaceutical preparation of any one of claims 17-20. whererin the active ingredient further 
comprises an estrogenic compound. 

22. The percutaneous pharmaceutical preparation of claim 21, wherein the estrogenic compound is selected from 
ethynyl estradiol and p-estradiol, or an ester thereof. 

23. The percutaneous pharmaceutical preparation of claim 20, wherein the preparation comprises 3-ketodesogestrel 
and p-estradiol, or an ester thereof. 

24. The percutaneous pharmaceutical preparation of any one of claims 15-23, wherein the amount of lauric acid dieth- 
anolamide is from 0.1 to 20% by weight of the preparation. 

25. The percutaneous pharmaceutical preparation of any one of claims 15-24, wherein the amount of lauric acid dieth- 
anolamide is from 3 to 10% by weight of the preparation. 

26. The percutaneous pharmaceutical preparation of any one of claims 15-25, further comprising a backing layer and 
an adhesive base layer laminated on one surface of the backing layer, in which the adhesive base layer comprises 
an adhesive. 

27. The percutaneous pharmaceutical preparation of claim 26, wherein the amount of the active ingredient is from 
0.001 to 20% by weight of the adhesive base layer. 

28. The percutaneous pharmaceutical preparation of claim 27, wherein the amount of the active ingredient is from 0.5 
to 12% by weight of the adhesive base layer. 

29. The percutaneous pharmaceutical preparation of any one of claims 26-28, wherein the adhesive is selected from 
acrylic adhesives, rubber adhesives, silicone adhesives and urethane adhesives. 

30. The percutaneous pharmaceuical preparation of claim 29, wherein the adhesive is an acrylic adhesive, comprising 
a copolymer composed of monomers of alkyl (meth)acrylate(s) and copolymerizable vinyl compound(s). 

31. The percutaneous pharmaceutical preparation of claim 30, wherein the acrylic adhesive comprises a copolymer 
composed of monomers of alkyl (meth)acrylate(s) and N-vinyl-2-pyrrolidone. 

32. The percutaneous phamaceutical preparation of claim 31, wherein the acrylic adhesive comprises a copolymer 
composed of from 55 to 95% by weight of 2-ethylhexyl acrylate, from 5 to 45% by weight of N-vinyl-2-pyrrolidone, 
and from 0 to 0.5% by weight of polyfunctional monomer(s). 

33. The percutaneous pharmaceutical preparation of claim 29, wherein the acrylic adhesive comprises a copolymer 
composed of plural alkyl (meth)acrylate monomers. 

34. The percutaneous pharmaceutical preparation of claim 33, wherein the acrylic adhesive comprises a copolymer 
composed of from 65 to 90% by weight of 2-ethylhexyl methacrylate, from 5 to 30% by weight of 2-ethylhexyl acr- 
ylate, from 5 to 30% by weight of dodecyl methacrylate and from 0 to 0.5% by weight of polyfunctional monomer(s). 

35. The percutaneous pharmaceutical preparation of any one of claims 15-34 which is wrapped with a wrapping con- 
tainer having an oxygen permeability of 20 cm 3 /m 2 .atm.24h (25°C) or less and selected from aluminium sheeting, 
polyvinylidene chloride film, polyvinylidene chloride-polyethylane laminate film, polyvinylidene chloride-polypropyl- 
ene laminate film, polyvinylidene chloride-polyvinyl chlorode laminate film, polyvinyl alcohol film and nylon film. 
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Fig. 10 3-Keto. (cone, in blood) 
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Fig. 21 17-£-est. (Cone, in blood) 
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Fig. 46 17-jS-est. (permeation) 
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Fig. 47 3-keto. (permeation) 
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Fig. 9 Permeation Test (17-jff -estradiol) 
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Fig. 1 1 Concentration in blood (17- 0 -estradiol ) 
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Fig. 1 3 Permeation Test (17-/3 -estradiol ) 
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